(12) INTERNATIONA 



ICATION rCBMSIir.D UNDER THE PATENT C 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
26 June 2003 (26.06.2003) 



PCT 



\TlON TREATY {VCD 




(10) International Publication Number 

WO 03/051680 A I 



(51) International Patent Classification 7 
(21) International Application Number: 



PCT/SE02/02129 



(22) International Filing Date: 

22 November 2002 (22.1 1.2002) 



(25) Filing Language: 

(26) Publication Language: 
(30) Priority Data: 



B60R 21/16 (81) Designated States (national): AE. AG, AL AM. AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN\ CO, CR, CU. 
CZ, DE, DK, DM, DZ. EC, EE, ES. FT, GB, GD, GE, GH. 
GM, HR. HU, ID, rL, IN", IS, IP, KE. KG. KP. KR. KZ, LC, 
LK, LR, LS : LT, LU; LV, MA, MD, MG, MK, MN, MW. 
MX. MZ. NO, NZ, PL, PT. RO. RU, SD, SE. SG, SI, SK. 
SL, TJ. TM, TR, TT, TZ. UA, UG, US, UZ, VN\ YU, ZA, 
ZW. 



English 



English 



0130225.6 



1 S December 2001 (13.12.2001) GB 



(71) Applicant (for all designated States except US): AUTO- 
LIV DEVELOPiMENT AB [SE/SE]; S^47 00 Vargarda 
(SE). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): Y'AMANAKA, Kitni- 
hito [JP/JP]; 2-24-8 Umezcmo, Tsukuba-shi. Ibaraki (IP). 

(74) Agent: MEULLER, Erik; Autoliv Development AB, 
S-447 00 Vargarda (SE). 



(S4) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS. MW. MZ, SD. SL. SZ. TZ. UG, ZM, ZW). 
Eurasian patent (AM, AZ, 3 Y, KG, KZ. MD, RU. TJ, TM). 
European patent (AT, BE, BG. CH. CY. CZ, DE. DK. EE, 
ES, FI, FR, GB, GR, IE, IT LU, MC, NT, PT. SE. SK. 
TR), OAPI patent (BF, BJ, CF, CG, CI. CM. GA. GN, GQ. 
GW, ML, MR. NE, SN. TD, TG). 

Published: 

— with international search report 

For two- letter codes and other abbreviations, refer to the "Quid- 
ancc Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: AN AIR-BAG 



un 

o 




(57) Abstract: An air-bag (1) is disclosed which contains a 
woven gas supply duct (5). The gas supply duct (5) is con- 
figured to be connected to a gas generator and is provided 
with a plurality of apertures (6) termed therein. The aper- 
tures (6} are positioned to direct a Hew of gas in :he gas sup- 
ply duct io areas or regions (7, S, 9) or the air-bag which are 
to be inflated. The apertures (5) arc rectangular apertures, 
and the edges of the apertures are co-aiigned with warp and 
weft yams rbrminii the sas supply duct. 
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"AN AIR-BAG" 

10 THE PRESENT INVENTION relates to an air-bag, and more particularly 
relates to an air-bag of the type in which an inner gas supply tube is provided 
within the air-bag, the gas supply tube being adapted to be connected to a gas 
generator, the gas supply tube having apertures formed in the wall thereof to 
direct gas into discrete inflatable regions or chambers formed within the air- 



It has been proposed to provide an air-bag which has a plurality _of 
inflatable regions or chambers which are to be supplied with gas from a gas 
generator. On example of such an air-bag is so-called "inflatable curtain" 

20 which is adapted to be mounted in the roof of the vehicle above the door 
openings of the vehicle, and is also adapted, when an accident occurs, to be 
deployed to lie adjacent the window openings formed in the door, thus forming 
a protective curtain located between the occupant of the vehicle and the side of 
the vehicle. Such inflatable curtains provide protection to the occupant of the 

25 vehicle in the event of a side impact or roll-over situation. 

DE-A- 199396 18 discloses a safety device of this type in which the 
inflatable curtain is formed of an inflatable element which is divided into a 
plurality of regions or chambers which are to be inflated. An internal fabric gas 



15 



bag. 
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supply duct is provided. That gas supply duct is provided, along its length, with 
circular apertures formed in the wall of the duct through which gas can flow 
from the duct into those regions or chambers of the inflatable element which 
are to be inflated. It has been found that there is frequently substantial damage 
to the gas supply duct in the region of the circular apertures, especially damage 
in the form of fraying of the fabric, when the inflatable element has been 
inflated. This is undesirable since it can lead to an unpredictable inflation 
characteristic. 



10 The present invention seeks to provide an improved air-bag. 

According to this invention there is provided an air-bag containing a 
woven gas supply duct, the gas supply duct being adapted to be connected to a 
gas generator, and having apertures formed therein, the apertures being 
15 positioned to direct a flow of gas in the gas supply duct to areas or regions of 
the air-bag which are to be inflated, wherein the apertures are rectangular 
apertures, the edges of the apertures being co-aligned with warp and weft yarns 
forming the gas supply duct. 

20 Preferably the warp and weft yams are aligned with the axis and extend 

transverse to the axis of the gas supply duct, the sides of the aperture lying 
parallel to and transverse to the axis of the duct. 

Alternatively the warp and weft yarns extend 45° to the axis of the gas 
25 supply duct, the sides of the aperture also lying at 45° to the axis of the supply 
duct. 
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Advantageously the air-bag has a plurality of separate regions which are 
to be inflated and has, at one edge, fixing means to fix the air-bag to part of the 
roof of a motor vehicle, the air-bag being in the form of an inflatable curtain. 

5 The invention also relates to a method of making an air-bag as described 

above, the method comprising the step of forming said apertures using a laser- 
cutting technique. 

In order that the invention may be more readily understood, and so that 
1 0 further feature thereof may be appreciated, the invention will now be described, 
by way of example, with reference to the accompanying drawings in which: 

FIGURE 1 is a diagrammatic side view of an air-bag in accordance with 
the invention, 

15 

FIGURE 2 is an enlarged view of part of Figure 1, 

FIGURE 3 is an enlarged view of part of Figure 2, and 

20 FIGURE 4 is a view corresponding to Figure 3 illustrating a modified 

embodiment of the invention. 

Referring initially to Figure 1 of the accompanying drawings, an air- 
bag 1 is illustrated which is intended to form a so-called inflatable curtain. The 
25 air-bag 1 has an upper edge 2 provided with a plurality of mounting lugs 3 
which are adapted to be connected to a plurality of mounting points provided in 
the roof-line of the motor vehicle. The mounting points will not be in linear 
alignment, but will, typically, follow the roof-line of the vehicle and will 
include mounting points provided on either the "A"-Pcst or the ;i C :j -Post. 
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The air-bag is provided with a protruding strap 4 adapted to be 
connected to a further mounting point. 

5 The air-bag is provided, within its interior, with a gas supply duct 5, 

adapted to be connected, at one end, to a gas generator. The gas supply duct 5 
is provided, at selected points spaced along its length, with gas outlet 
apertures 6. The gas outlet apertures 6 communicate with a plurality of 
separate inflatable regions 7, 8, 9 of the air-bag. The inflatable region 9 is 
10 provided with seams 10 which across it dividing the region 9 into a plurality of 
substantially parallel chambers. Air-bags of this general design are well 
known. 

Referring now to Figure 2 of the accompanying drawings, which shows 
15 part of the air-bag 1 of Figure 1 to an enlarged scale, it can be seen that the 
fabric gas supply duct 5 is provided with a plurality of apertures 6 which are not 
of circular form, but which are of rectangular form. Here it is to be understood 
that in this Specification the term "rectangle" is intended to mean a four-sided 
plane rectilinear figure with four right angles, and includes, within the 
20 definition, a square. 

As can be seen more clearly from Figure 3, the aperture 6 that is formed 
in the gas duct 5 is so orientated that the sides 11 and 12 of the rectangular 
aperture 6 are co-aligned with the warp and weft fibres 13, 14 of the gas duct 5. 
25 The aperture 6 may be cut using a laser cutting technique. It is believed that a 
rectangular aperture of this type, having the sides of the aperture in alignment 
with the warp and weft fibres, will lead to a minimum amount of fraying during 
deployment of the air-bag. The use of a laser-cutting technique will help to 
"heat-seal" the fibres. 
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It is to be appreciated that in Figure 3, the warp and weft fibres of the 
fabric run in alignment with and transverse to the axis of the gas duct 5. The 
gas duct 5 may, alternatively, be woven in such a way that the warp and weft 
5 fibres extend at 45° to the axis of the gas duct, with the gas duct thus effectively 
being a "braided'* tube. In such a situation, an aperture 15 may be provided 
within the gas duct, as shown in Figure 4, that aperture 15 again being 
rectangular, and having the sides 16, 17 thereof aligned with the warp and weft 
fibres 18, 19. The aperture may, therefore, be considered to present a 
10 ''diamond" shape, but the aperture will still be rectangular. 



In the present Specification "comprise" means "includes or consists of 
and "comprising" means "including or consisting of. 
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CLAIMS: 



5 1. An air-bag containing a woven gas supply duct , the gas supply duct 
being adapted to be connected to a gas generator, and having apertures formed 
therein, the apertures being positioned to direct a flow of gas in the gas supply 
duct to areas or regions of the air-bag 1 which are to be inflated, wherein the 
apertures are rectangular apertures, the edges of the apertures being co-aligned 
10 with warp and weft yarns forming the gas supply duct . 

2. An air-bag arrangement according to Claim 1 wherein the warp and weft 
yarns are aligned with the axis and extend transverse to the axis of the gas 
supply duct, the sides of the aperture lying parallel to and transverse to the axis 

15 of the duct. 

3. An arrangement according to Claim 1 wherein the warp and weft yams 
extend 45° to the axis of the gas supply duct, the sides of the aperture also lying 
at 45° to the axis of the supply duct. 

20 

4. An air-bag arrangement according to any one of the preceding Claims 
wherein the air-bag has a plurality of separate regions which are to be inflated 
and has, at one edge, fixing means to fix the air-bags to part of the roof of a 
motor vehicle, the air-bag being in the form of an inflatable curtain. 

25 

5. A method of making an air-bag according to any one of the preceding 
Claims, the method comprising the step of forming said apertures using a laser 
cutting technique. 
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